If a screening questionnaire were to be used to identify such children, a combination of questions should be employed. (Arch Dis Child 1996;75:385-391) 
groups were 233 (63.0%), 77 (59.7%), 160 (72.1%), and 90 (72.6%) respectively. Of those who initially wheezed, 114 (48.9%) had stopped wheezing and 42 (18.0%) had been labelled as having asthma. Those with more frequent wheezing episodes (p<0.02) and a personal history of hay fever (p<0.01) in 1991 were more likely to retain their wheezy symptoms. In the children with frequent nocturnal cough in 1991, 20.1% had developed wheezing, 42.9% had a reduced frequency of nocturnal coughing, and 14.2% had stopped coughing altogether two years later. One sixth had been labelled as having asthma. Children with nocturnal cough were more likely to develop wheezing if they had a family history of atopy (p = 0.02). Only 3.8% and 3.3% of those with minimal cough and no symptoms respectively in 1991 had developed wheeze by 1993 (1.9% and 1.0% labelled as asthma).
Conclusions-Most unlabelled recurrent respiratory symptoms in 8-10 year olds tend to improve. Unlabelled children who have persistent symptoms have other features such as frequent wheezing attacks and a family or personal history of atopy.
If a screening questionnaire were to be used to identify such children, a combination of questions should be employed. Undiagnosed asthma continues to cause concern,1 although the proportion of wheezy children labelled and treated as having asthma has generally increased over the last decade.2 Suggestions have been made that there should be screening programmes to identify such children. 5 In a selected group, Speight et al were able to show a reduction in morbidity following treatment after initial identification by a screening questionnaire as undiagnosed asthma. 3 However, in an intervention study, Hill et al showed similar improvement in morbidity in intervention and control children with undiagnosed or undertreated symptoms. 6 This suggests that wheezy illness improves over time, irrespective of whether it is labelled and treated as asthma.
As part of the assessment of any screening procedure the natural history of the untreated or unlabelled illness has to be known.] The natural history of asthma and unlabelled recurrent milder respiratory symptoms needs further evaluation before any screening programmes are implemented. 8 The aim of this study was to examine the changes in respiratory symptoms over a two year period in symptomatic children who had not been labelled as having asthma.
Methods
The study had been approved by the South Sheffield research ethics committee.
PRELIMINARY STUDY
All children in one school year aged 8-9 years attending Sheffield primary schools were surveyed between September 1991 and March 1992, using a standardised questionnaire containing the core wheeze questions from the International Study of Asthma and Allergies in Childhood (ISAAC).9 The questionnaire was designed to identify both those children currently labelled as having asthma and those with a history of recurrent respiratory symptoms but not so labelled. Translations were available in Urdu, Chinese, and Bengali. The details of this study have been reported previously. 1 Using the data from this initial questionnaire, four groups of children were identified for reassessment after two years: group 1-current wheeze: children with wheezing within the last 12 months and without a current label of asthma; group 2-frequent nocturnal cough: children with nocturnal cough occurring more frequently than once a week in the last 12 months and no current wheeze or a current label of asthma; group 3-minimal cough: children with daytime cough or nocturnal cough less frequently than once a week but more than once a month and no current wheeze or a current label of asthma; group 4-asymptomatic: children with no recent his- Respiratory symptoms in wheezy iUlness and nocturnal cough Other demographic data and initial respiratory symptoms including severe speech limiting wheeze were not significantly different. The changes in prevalence of nocturnal and daytime cough are illustrated in tables 3 and 4.
Non-responders-There were 137 (37%) children in this group who did not respond to the second questionnaire. There were two differences between the responders and the non- Non-responders-Sixty two children who did not respond to the second questionnaire (27.9%). There were no significant differences in the features on the initial questionnaire in those children who responded and those who did not.
Group 4-asymptomatic
We received replies from 90 out of 124 children surveyed in this group (72.6%). In the second questionnaire one child (1.1%) had been diagnosed as currently having asthma. The three children (3.4%) who reported they were now currently wheezy (including the child with diagnosed asthma) reported only one to three attacks over the last year and were disturbed at night less than once a week by wheeze. No speech limiting wheeze was reported. One child (1.1 %) had developed frequent nocturnal cough, while 39 (43.8%) reported minimal nocturnal coughing symptoms (that is, less than once a week).
Non-responders-There were 34 children who did not respond to the second questionnaire (27.4%); there were no significant differences in the demographic and symptomatic data compared to those children who did respond.
Discussion
The natural history of asthma is not clear. The numerous hospital and community based studies"-" suggest that asthma improves over time, although symptoms may return later in life after an apparent improvement and loss of symptoms.'5 Children with infrequent episodic asthma will be wheeze-free as adults in about 50% of subjects while only 25% of children with frequent episodic asthma will be asymptomatic as adults, and those children with persistent asthma will continue to have problems as adults in about 95% of cases.'9 Most of the subjects in these studies were children with a diagnosis of asthma. There are few data on the progress of undiagnosed respiratory symptoms in children and it is important to ascertain the patterns of development of symptoms, particularly if screening programmes are to be implemented.
The high morbidity reported in a group of undiagnosed wheezy children and the subsequent reduction of school absenteeism apparently due to treatment with inhaled steroids reported from Newcastle' suggests that screening for undiagnosed asthma may be of benefit to some children. The reason that the study by This study supports the latter suggestion, as it has shown that without intervention unlabelled recurrent respiratory symptoms in 8-10 year olds generally improve. These data emphasise the need for detailed and strict control groups when assessing the affect of any intervention following a screening programme for undiagnosed asthma and they also have to be considered when assessing any form of treatment intervention studies.
In our study nearly half the children with unlabelled wheeze in 1991 had lost their wheeze two years later. Less than one fifth had been labelled as having asthma. The associations identified in this study for persistence of wheezing in 1993 were more frequent wheezing and a personal history of hay fever in 1991. A more detailed study of preschool children involving skin testing, bronchial hyperreactivity testing, and examination of all the children with wheezy symptoms including those diagnosed as asthma over a three year period shows similar results and associations.20.
In this study, those children who had been diagnosed as having asthma over the two years were more likely to be diagnosed if they were female, had other coughing symptoms, and had previously been labelled as having asthma. The recent suggestion that symptomatic females are less likely to be diagnosed as having asthma compared to symptomatic males2" cannot be supported by these data.
It is of interest that the presence of nocturnal cough in the initial study did not appear to be a predictor of prognosis of wheeze but it is a predictor of attaining an asthma label. It may be that nocturnal cough is more likely than mild wheeze to result in repeated doctor consultation.
The implications of isolated nocturnal coughing in the absence of wheeze and its relation to asthma is still a matter of debate.22 The data from the group of children with nocturnal cough in this study suggest that although over 50% of them had a major improvement in symptoms, just over 20% of children with nocturnal cough developed wheezing, and in this group there was a high morbidity.
We found that children with nocturnal cough and a family history of atopy were more likely to develop wheezing. The association of a family history of atopy with nocturnal cough and the subsequent development of asthma has been noted before.2' However, a recent cross sectional community based study of persistent nocturnal cough found that the prevalence of a family or personal history of atopy resembled that in an asymptomatic group rather than a polysymptomatic asthma group.24
Hospital based longitudinal studies of isolated nocturnal cough suggest that a large proportion of children go on to develop mild to moderate asthma.2526 In contrast to these studies, Lewis27 found that only 25% of 6 year old children with chronic cough had developed wheeze two years later, while over 80% reported an improvement in their symptoms. Brooke et al reported that only 7.2% of preschool children with current cough as a sole symptom in their community based study went on to develop wheeze three years on.20 The difference may be due to the ages of the children studied, but also children in the nocturnal cough group in our study were selected on the basis of the presence and frequency of night cough, whereas those in the preschool study were selected on the presence of current cough alone, so the data probably reflect the progress of a group with less severe symptoms. We have initially defined a group of children with nocturnal cough having more frequent cough symptoms and thus this difference is probably amplified. Notwithstanding this difference, our data support the notion that most children with nocturnal cough as a sole symptom do not go on to develop wheezing. 22 The minimal symptoms and asymptomatic groups (groups 3 and 4) show that only a minority of children with few or no symptoms at the age of 8 years go on to develop wheezing by the age of 10, and those symptoms are neither severe nor frequent.
The initial questionnaire used the standardised core wheeze questions of the ISAAC study9 and the return rate of 86.2% was comparable with other similar studies.2829 The 12 month period prevalence of wheeze of 17% in this study was slightly higher than the levels reported in a contemporaneous national study in the United Kingdom with levels of 15.9%,30 but was less than reports from Australia with levels of 23.1%31 and 25.4%. 32 The prevalence of frequent nocturnal cough in the absence of current wheeze was 4.3%, which was very similar to the 4.9% reported from Aberdeen24 although much less than the 11.2% of 7 year olds reported in an Australian study."
The short term reproducibility of questions on current wheeze is very good but is lower for questions concerning cough." Parental observation of nocturnal cough shows poor agreement with nocturnal recordings'4 '5 and so it is reasonable to suggest we have a representative sample of the wheezy population but we have probably underestimated those children with nocturnal cough. 24 It could be argued that the completion of the study was an intervention itself and although we were not identifying subjects and treating them, the process of sending a questionnaire to some families may have alerted them to attend a medical practitioner for assessment. We did not attempt to measure this possibility. We must assume that if there was an intervention influence, is was minimal and had the same affect throughout the study groups.
We identified children with respiratory symptoms but no diagnosis of asthma for the second phase of the study, based on the response to the question concerning a current diagnosis of asthma. There are clear problems with using this definition when assessing the prevalence of asthma in a community study '6; there is no epidemiological gold standard for an acceptable definition of asthma. Studies that have used a 'doctor diagnosis' of asthma rather than the presence of current wheeze have underestimated the amount of asthma in the community."7 A response to a question asking about a doctor diagnosis of asthma may be inaccurate, as replies may influenced by many factors such as parental recall, access to health services, the training and attitudes of the medical practitioner, and parental acceptance of the label.'6'8 As this study was to examine the progress of symptomatic children who did not have a label of asthma for their symptoms, irrespective of the reasons why they had not been given the label, we feel that this was a Powedl, Primhak valid method for identifying undiagnosed asthma in this context. The lower return rates for the second phase questionnaires of between 59.7% and 72.6% may reduce the power of the comparisons and conclusions drawn from the study but these return rates are similar to other two stage follow up studies. 20 We obtained a lower return rate from the second postal survey than from the first, school distributed, survey. There could be a number of reasons for this, but it shows that the use of schools to circulate and collect questionnaires is more likely to yield a higher return rate than a postal study, and is probably the best method for prevalence studies.
The characteristics of the responders and non-responders can be compared by examining the initial questionnaire responses. The non-responders for the wheeze question were likely to have had more frequent attacks of wheezing and were more likely to have been previously given a label of asthma. We know from those who responded that the more frequent the wheezing in the initial questionnaire the more likely a child was to persist in wheezing two years later. Thus, with a return rate of 63% for the wheeze question group, we may have underestimated the proportion of children who would retain their symptoms. For the other three groups, there were no features on the initial questionnaire that were significantly different in the non-responder group compared to the responders. It is apparent that the parents of symptomatic subjects were less likely to return the second questionnaire than the parents of those without symptoms. This may be because if a child has symptoms it may take longer to complete the questionnaire and this effect may be less for those subjects with cough compared to those with wheeze. This difference in response rate among the groups may therefore have an influence on our comparisons between groups.
It is of concern that there was still a small number of children with severe symptoms whose asthma remained undiagnosed over that two year period. There were five children who reported speech limiting wheezing from group 1 who remained unlabelled. In the night cough group, six children who had gone on to develop frequent or speech limiting wheeze appeared not to have a label of asthma. It is now clear that since the initial concerns about the underdiagnosis of asthma39 there has been an improvement in the diagnosis of wheezing illness.2 Indeed there are groups of children who are being overtreated for trivial symptoms but conversely there are children with marked impairment from their asthma who are being undertreated. 40 In children with a current label of asthma there is significant morbidity even with treatment.'0 Currently some centres screen schoolchildren with the question 'Has your child wheezed in the last 12 months?'8 As nearly 50% of unlabelled children who answer yes to this question will have lost their symptoms two years later irrespective of intervention, one has to question the usefulness of screening in this manner. One could argue that it may be more appropriate to use a combination of questions to screen for undiagnosed asthma using the features associated with persistence of symptoms. However, the majority of subjects who went on to have persistent symptoms in this study did not have a personal history of hay fever; had the children with attacks ofwheezing more frequently than four times a year been singled out for intervention in 1991 this would have missed 50% of all the children who reported similar frequency of wheeze attacks in 1993.
Screening children cross sectionally with exercise tests is not appropriate because of the poor reproducibility and within individual variability of responses in community populations,4' and inhalation challenge tests have been shown to have a poor relation to clinical symptoms longitudinally.42"4 If undiagnosed symptoms are considered to cause sufficient morbidity within the community a blanket screen with one 'current wheeze' question would identify many children with minimal symptoms and many would lose those symptoms irrespective of intervention. The usefulness of a screening questionnaire containing a combination of questions needs further evaluation.
Within its limitations, this study has shown that the majority of unlabelled respiratory symptoms in 8-10 year olds tend to improve and those unlabelled children who persist with their symptoms over time have other features such as more frequent attacks of wheezing and a personal history of atopy. It also highlights the importance of the use of appropriate control groups in intervention studies, whether they are studies assessing the value of screening for undiagnosed asthma or studies assessing the affect of treatment on the prognosis of asthma. 
